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or this may be obtained from tbe general differential equa-
tion. of Art. 370 by changing the independent variable.

By successive differentiation we now obtain
f(6] + 2/"(0)   +0f"(0)   =0,
/''W+S/^+rfZr'W =0,
/'" (0) + 4/"" (ff) + 6f"'" (6} = 0,

and so on.                                  .

These equations shew that when any one of the derived
functions,/' (6], f"(0), ... vanishes, the preceding and follow-
ing functions have contrary signs, if 0 be positive.

Now suppose we consider /(#) to be of the mih degree                     'p

in 9, where m may be as large as we please.  Take the series                     l

of functions

this series may be called Fourier s Functions, and the student
may be assumed to be acquainted with their importance;
see Theory of Equations, Chapter XV.

No change of sign in the series can be lost by the passage                         J ||

of 0 through  a value which makes any of the  derived                         . |;

functions vanish;  for as we have just seen when any de-                         \ !)'<

rived function vanishes the preceding and following functions                          f""'

have contrary signs. Hence a change of sign in the series
can be lost only when Q passes through a value which makes
f(6) vanish. But m changes of sign in the series are lost
as 6 passes from 0 to 4- oo . Hence the equationy(#) = 0 has
m real positive roots; that is all its roots are real and
positive.

We may remark 'that it is obvious that f(0] cannot
vanish when Q is negative.

396.    If X "be any given positive quantity the following
equation has an infinite number of roots, all real and positive;

Let a and c denote two consecutive roots of f(0) =0; by
the Theory of Equations f ' (&} = 0 has a root between a and
c: denote it by &.
T.                                                                              20